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FiCO OPC-Grinding Sand Mortar

Vi Hoang Tung'", Ho Thanh Sy’
"Truong Dai hoc Bach khoa Ha Noi - S6 1, Pai Co Viét, Hai Ba Trung, Ha Ngi
2Céng ty cé phan xi mang FiCO Tdy Ninh
Pén Toa soan: 06-12-2017; chap nhén dang: 20-3-2019

Tém tat
Cét ludn & nguyén liéu quan trong chiém ty Ié I6n trong thanh phén cua vira va bé téng xay dung, tuy nhién
nguoi ta van chi stv dung né chi yéu & dang tw nhién, viéc str dung & dang da duoc gia céng nghién min
vén chuwra duwoc nghién ciru ki. Ngoai ra, cat da nghién min vira la cét liéu lai c6 hoat tinh cuong dé nén cé
thé ng dung diéu nay dé sén xuét hén hop xi mang podéc ldng hén hop, vita hodc bé téng xay dung véi
hiéu qua st dung cao hon. Nghién clru nay khdo sét hoat tinh cwong dé cia cét nghién min & cac dai hat
<90 um, <45 um va <32 um va anh hudéng ctia né dén tinh chat cua vira cat nghién-xi méng OPC FiCO.
Phuong phap do hoat tinh cda cat nghién theo tiéu chudn va phi tiéu chuén, phuong phap kiém tra mot sé
tinh chét co /y ctia hén hop vira va phuwong phap nhiéu xa tia X (XRD) da dugc St dung nhadm lam ré mirc

dé hoat tinh cta cét nghién min & céc dai hat va dnh hudng clia né t&i mét s tinh chét co ban cta viva cét
nghién-xi méng OPC FiCO.

T khoa: cat nghién <90um, <45um va <32um, viva xi mang-cat nghién, hoat tinh cwdng do.
Abstract

Sand is an important constituent of a large proportion of mortar and concrete, but it is mainly used in the
form of natural, used in the form of a fine grinding not well researched. In addition, the fine-grained sand and
aggregate are highly activeintensity, so this can be used to produce a mixture of Portland cement, mortar or
concrete with higher efficiency. This study investigated the fine-grained sand activity in grain strips <90 um,
<45 um and <32 um and its effect on the properties of OPC FiCO milling-cement mortar. The method of
measuring the activity of standard and non-standard grinding sand, the method of examining some
mechanical properties of mortar mixtures and X-ray diffraction (XRD) method have been used to clarify the
level of activity and the properties of finely ground sand in grain strips and its effects on some of the basic
properties of OPC FiCO milling-mortar sand mortar.

Keywords: grinding sand <90um, <45um and <32pm, cement-ginding sand mortar, active intensity.

1. Mé diu khoang Ca0.Si0,.H,O (C-S-H), phan tng tao ra gitp
tang toc do qua trinh dong ran ddng thoi tao ra
khoang C-S-H bén vimg hon Ca(OH), (portlandite).
Khi sir dung cat da nghién min dé ché tao vira hodc
bé tong s& lam cho vita va bé tong co tinh cong tac
cao, voi vira sir dung hoan toan cat nghién s& co do
chay 16n hon vira ché tao tir cat thong thuong, diéu
nay lam cho qua trinh thi cong dé dang hon. Ngoai ra,
cat nghién min dong vai tro la cbt liéu lai ¢6 hoat tinh
cuong do s€ lam tang cuong do chiu nén cua vira va
cling tuong tu nhu vdy khi st dung trong bé tong.
Viéc ting cudng do cia khdi bé tong s& gop phan lam
giam kich thuéc khung chiu luc.

Cat ludn 1 nguyén lidu quan trong chiém ty 1&
16n trong thanh phan cia vita va bé tong xdy dung,
tuy nhién ngudi ta van chi str dung n6 cha yéu & dang
tu nhién vé6i vai tro 1a cbt liéu. Cat nghién min duoc
sit dung dé ché tao vita xi mang thi vai tro cdt liéu
cua no trong vira 1a rd rang tuy nhién vai tro hoat tinh
hd tro tao cuong do cho qua trinh déng rén thi chua
¢ nghién ctru nao chi ra. Qua trinh dong ran cua xi
mang, cac phan tng thuy hoa cua cac khoang chinh
3Ca0.Si0; va 2Ca0.Si0; ludn tao ra mot lwong 16n
Ca(OH),. Nguyén liéu cat nghién min duoc sir dung
dé ché tao hon hop vira xi mang, trong qué trinh xay
ra phan tng thuy hoa, néu c¢6 hoat tinh cuong do no Tuy nhién khi sir dung cat nghién min thay thé
s& tham gia phan Gng v6i v6i Ca(OH), dé tao ra cat thong thuong dé ché tao hdn hop vira s&€ c6 anh
huéng dén tinh chit co ban cua hdn hop nay vi vay
nghién ctru khao sat dé chi ra cac thong sé cong nghé¢
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2. Nguyén vét liéu va phuong phap nghién ciu
2.1 Chudn bi mau nghién ciru

Cat tiéu chuan TCVN 6227:1996[1] dugc
nghién min trong mdy nghién bi thi nghiém c6 cac
thong so trong bang 1.

Bang 1. Thong sb cua cat nghién

Luong Luogng .
e e o Luogng sot .
1.~ | SOtsang | sot sang . Blaine
Ki hiéu sang 32 )
90 um | 45 pum m (%) (cm*/g)
@ | @) | "
C90 4,6 32,60 50,12 2490
C45 0,14 4,96 19,66 5050
C32 0,04 1,54 8,74 6280
C32-2H| 0,01 0,75 3,24 6950

Xi ming OPC duoc nghién tir hdn hop gém 96%
clinker FiCO Tay Ninh va 4% thach cao Thai Lan.
Clinker va thach cao dugc kep ham d& giam kich
thudc hat <Smm sau d6 nghién min trong may nghién
bi thi nghiém va xac dinh theo TCVN 4030:2003 [2],
xi miang OPC nay duoc kiém tra thir nghiém cho két
qua dat OPC50. Phu gia dugc st dung nghién ciru la
phu gia déo sika viscoCrete-8100, nguon goc san xuét
tir cong ty sika Viét Nam. Cac mau thi nghiém duoc
ché tao theo ty 1& thanh phan nguyén vit lidu & bang
2.

Bang 2. Nguyén vat liéu dé ché tao miu thi nghiém

Ty l,¢ Ty, le Luong vat liéu dung cho 1 mé trdn
Nug | Cat/ thi nghiémvira

c/Xi Xi -

mang | ming |Ximang| Nudc | Phugia| Cat

(g/g) | (g8) | (g) (2 () (€]

0,82 3,0 450 369 9 1350

2.2 Phwong phdp nghién ciru

- Xac dinh d min cua cétqtheo TpVN 4030:2003.
May da dugc hi€u chinh dé do mau khong phai xi
mang.

- Hoat tinh cuong do cua cat: xac dinh theo TCVN
6882:2001 [3] ket hop phuong phap phi tiéu chuan.

- B4 chay cua vita xac dinh theo TCVN 31213-
3:2003 [4].

- Do co xéc dinh theo TCVN 8824:2011 [5], khoi
luong thé tich theo TCVN 3121-10:2003 [6], cudng
d6 khang nén theo TCVN 6016:2011 [7].

- X4c dinh thanh phan khoang cua vét lidu bang nhiéu
xa tia Ron-ghen (XRD).

2.3 Thiét bi sit dung nghién ciru
- Thiét bi dung cu theo TCVN

- May x4c dinh dién tich bé mat riéng Blain
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- Thiét bi XRD phan tich thanh phan khoang D8 —
advance.

3. Két qua nghién ctru va thao luin

3.1Xdc dinh hoat tinh ciia cdt nghién

3.1.1. Hoat tinh cuong do cua cat xac dinh theo
TCVN 6882:2001

Hoat tinh cua cat nghién min duoc danh gia
thong qua viéc khao sat chi s6 hoat tinh cuong do voéi
xi mang, két qua khao sat dwoc trinh bay trong biéu
d6 hinh 1.
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Hinh 1. Anh hudéng d6 min cua cat dén hoat tinh

cuong do

Céc mau thir nghiém dugc so sanh chi s6 cudong
d6 ¢ 3, 7 va 28 ngay (IR3, IR7 va IR28 — hinh 1).
Bing phuong phép thir ndy, cat nghién min & cac dai
hat khao sat déu c6 hoat tinh, khi dai hat cang min thi
hoat tinh cua cat nghién ting 1én, tuy nhién mirc do
tang hoat tinh 12 khong dang ké, giita cat nghién min
C32-2H va cat nghién it min nhit C90 hoat tinh
cuong d6 28 ngay chi tang 1én 2,8%.

3.1.2. Panh gid hoat tinh théng qua dé dan dién

Hoat tinh cua cat nghén rpin la mot t}'nh chét
quan trong, vi v@y nghién cru b sung dé khang dinh
bang phuong phép do d6 dan dién.

Nguyén ly cua phuong phap do nay nhu sau:
Khi dua cat nghién vao dung dich véi bdo hoa thi do
dan dién cua dung dich voi bdo hoa s& giam xudng
dén mot mtrc d6 nhat dinh tuy thudc vao do hoat tinh
clia cat nghién. Luxan [8] giai thich hién twong nay 1a
do phan g ctia SiO, hoat tinh trong thanh phan cua
cat nghién véi Ca(OH), tao ra hop chit méi la C-S-H
lam suy giam ndng d6 Ca2* trong dung dich nudc voi,
vi vay d dan dién ctia dung dich bi giam xuéng. Nhu
vay cat nghién c6 do6 hoat tinh cang cao thi do dan
dién cua dung dich cang gidm manh.
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lwong khodng trong giita cac bé mit tiép xuc mic du
kich thuéc khoang tréng nhé di nhung téng sb
khoang tréng lai ting 1én. Diu nay c6 thé 1a nguyén
nhan lam khdi luong thé tich mau giam xudng khi sir
dung cat nghién min hon. Thay ddi khdi lwong thé
tich khong nhiéu nhung cho thiy mot xu huéng rd
rang 1a khoi luong thé tich ciia mau giam khi ting do
min cta cbt lidu.

Hinh 2. Anh huéng d6 min cua cat dén d6 dan dién

Céc mau cat nghién dwoc dua vao dung dich voi
bao hoa véi cung mdt ti 1€ 2g trong 100ml, nhiét do
cta dung dich duoc khéng ché & 40°C va khudy déu
trong 2 phut truéc mdi lan do, cir sau 10 phut xac
dinh d6 dan dién mot lﬁn, téng thoi gian khoang 120
phuat, két qua cudi cung duge xac dinh sau ba lan do
khong thay d6i duoc trinh bay trong hinh 2. DB dan
dién cua cac dung dich voi bdo hoa c6 chua céac loai
cat nghién khac nhau cho thdy rd rang su suy giam
kha ning dan dién cta dung dich nudc voi bao hoa
chira cat nghién so v6i khong chira cat nghién (hinh
2), diéu nay lam sang to kha nang hoat tinh cua cat
nghién. Tuy nhién phuong phap do nay khéng cho
thdy su khac biét dang ké vé anh huong giira cac do
min cat nghién dén muc do suy giam kha ning dan
dién.

3.2. Ché tgo vita va xdc dinh cdc tinh chit co ly

3.2.1 Anh hudng dé min ciia cdt nghién dén do chay
cua vira

Céc phuong phap thi nghiém tinh cong tac cua
loai vira ndy c6 nhiéu khac biét so véi vira thong
thuong vi chung chi toan ¢t liéu min nhung ¢6 nhiéu
diém twong ddng so voi cac phuong phéap thi nghiém
xac dinh tinh cong tac cla vita hodc cua bé tong tu
1én [9]. Vi vay di xé4c dinh tinh cong tic ctia hdn hop
vira dua vao viéc xac dinh d§ chay xoe cla con vira.

O day thay thé cat nghién bang dang khéi lugng
cat tiéu chuén, do d6 min cta cat tang nén can luong
nude cao hon, qua nhiéu thir nghiém khéac nhau cho
thdy, voi cing mét ti 16 phu gia sika (bang2), dé vira
¢6 d6 linh dong can c6 khdi lwgng nude bang 0,82 lan
khdi luong xi mang. Khi dat d¢ linh dong, vita c6 do
chay rat 16n.

3.2.2 Anh hwéng do min cia cdt nghién dén khoi
lweong thé tich cia vita

Trong ché tao mau chi su dung mot dai c& hat
va khéi luong cat dua vao 1a khong ddi, khi d6 min
clia cat ting s& 1am tang s6 lwong hat dan dén ting sd
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Hinh 4. Anh huong d6 min cta cat nghién dén khdi
lugng thé tich cla vita
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Hinh 5. Anh hudng ¢ min cua cat nghién dén d6 co
thé tich cua vira
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3.2.3 Anh hwong doé min cua cat nghién dén do co cua
vita

Vita ché tao duoc co do chay cao do sur dung ti
1¢ nude 16n hon, diéu nay chic chin c6 anh hudng
dén do co cua no. Két qua cho thiy cat nghién cang
min, d§ co cua vira ting, tuy nhién muc do co 16n
nhat thugc miu C32-2H <0,08% van nhé hon tiéu
chuin cho phép cua vita xay dung.

3.2.4 Anh hieong @6 min ciia cat nghién dén cuong dé
vita
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Hinh 6. Anh hudng d6 min cta cat nghién dén cudong
d6 khang nén cuia vira

So sanh cuong d6 nén cua mau & cac ngay tudi
khac nhau c6 thé thiy rang: Mau sir dung cat co do
min cang cao thi cuong do sau 3, 7 va 28 ngay cang
tang. O 3 ngay tudi mau cho cuong d6 cao nhat 1a
mau M32-2H véi cudng d6 dat dén 36,6 MPa, cao
hon mau ding cat v6i do min thip nhat 1a M90 c6
cuong d6 dat 32,0 MPa. 07 ngay tudi mau cho
cuong do cao nhat 1a mau M32-2H véi cuong do dat
dén 59,0 MPa cao hon miu c6 d6 min thép nhat 1a
M90 cuong do dat 48,4 MPa. Nhu vay chénh 1éch
cuong d6 mau dung cat nghién min cao nhit va thap
nhét sau 3 va 7 ngay la khoang 12,6%.

O 28 ngay tubi mau cho cuong do cao nhét la
M32-2H véi cuong do dat dén 70,9 MPa cao hon
mau c6 do min thp nhit 1a M90 cudng d6 dat 60,6
MPa. Cudng d6 mau dung cat min nhét ting hon so
v6i mau dung cat co do min thdp nhat sau 28 ngay 1a
17%. Nhu vay, cat nghién min c6 anh huéng manh
dén qua trinh phat trién cuong do ciing nhu cuong do
dat dugc cua vira. O dai hat <90pm, d6 min cang cao
thi mirc d6 anh huong cang 16n. Két qua do khdi
luong thé tich lai cho thiy mau dat cuong do cao co
khdi luong thé tich nho hon, diéu nay c6 thé lién quan
dén kha ning phéan b cac 16 x0p trong vita s& dong
déu hon, kich thudc trung binh cta cac 16 x6p nho
hon khi st dung ¢dt 1iéu min hon.

3.3 Anh hwéng ciia dp min cdt nghién dén hinh
thanh khodang porlandite

Mau vira dong rin sau 28 ngay dugc nghién ctru
bang nhidu xa ronghen, mic du cac khoang hinh
thanh trong vira xi ming nhiéu va biéu d6 nhidu xa rat
phtrc tap, nhung cudng do peak SiO, va Ca(OH), la
rat 16n so véi cac khoang con lai, vi vy & ddy co thé
phan 1ap dé so sanh twong dbi sy khac nhau cua cac
khoang nay, két qua trinh bay trong hinh 7.

Trén duong nhidu xa cho thay, mau sir dung cét
c6 do min cao M32 (C32) mic du co6 peak & goc 38°
tuong duong véi mdu OPC nhung peak & goc 18°va
47° thi yéu hon 13 rang, xét tong thé theo do cao cua
duong cong nhleu xa ronghen co thé thiy su suy
giam mirc do ton tai cua tinh thé porlandite trong vira
da dong rén sir dung cat nghién, nhu vy gian tiép chi
ra kha ning hoat tinh ctia cat nghén min khi tham gia
phan g déng rén cta xi ming.
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Hinh 7. Anh hudng d6 min cua cat nghién dén dic
trung nhiéu xa cua khoang portlandite.

Két luén

Nghién ciru anh hudng cia cat nghién min dén
vira cat nghién-xi mang OPC FiCO. Khi st dung ti 16
cat va xi mang 1a 3/1 theo khéi lwong dé ché tao miu
cho théy:

Cét nghién min dén kich thuéc hat < 90um c6
hoat tinh, hoat tinh tang khong nhicu khi tdng d¢ min
dén <45um va <32pm.

Vita st dung cbt lidu cat min can ti 16 nude so
v6i xi mang cao hon (0,82) dé dat do linh dong nhung
khi c6 d¢ linh dong can thiét thi do chay cua vira rat
cao (~400mm).

Str dung cat min hon lam vira c6 khéi lugng thé
tich giam dan theo d6 min (< 2,2g/cm?), ngoai nhiing
tinh chit co ban néu trén con lam cho cudng do vira
tang manh va dat dén 70 Mpa.
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Cat nghién min c6 hoat tinh, khi tham gia phan
ung déng ran cung xi mang da lam gidm sy ton tai
cua khoang portlandite.
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